Available for sale to the public, in paper, from: U.S. Department (Brigmon et al, 1997) . This is the first reported identification of Thiothrix unzii in 1 a natural aquatic system. 2 3
Materials and Methods 4 5
Sampling Sites. 6 7 Biofilm samples were obtained from two groundwater-fed systems in 8 central and northern Florida including a spring at Orange Springs, Florida and a 9 municipal water tank at Palatka, Florida. At both of these sites, visible colonies 10 of white filamentous biofilms containing Thiothrix spp. have been documented 11 for over 10 years (Brigmon et al. 1997) . 12 Samples were collected from both sites on the same day with sterile 13 forceps and immediately placed in sterile 50-ml centrifuge tubes. The Orange 14
Springs samples were collected from the white filamentous biofilm covering the 15 surface of rocks in the spring run at a depth of 0.5 m. The Palatka sample was 16 collected from a biofilm-covered aerator pan. The water chemistry at both 17 sampling sites was tested in the field for dissolved oxygen, pH, and hydrogen 18 sulfide as previously described (Brigmon et al., 1997). Caution was used so that 19 the tubes were opened under the water, biofilm mats immediately placed into the 20 tubes, and capped before bringing to the surface. The tubes were stored in a cooler 21 with ice and returned to the laboratory for processing. 22
The Thiothrix spp. in the biofilms were tentatively identified in situ for 23 sampling by their typical white, rough, filamentous appearance (Larkin et al.,1990 
Sample Phylogenetic Analysis 8
One milliliter of mat material was taken from each sample. This material 9 was centrifuged at full speed in a microfuge for 5 min, washed with sterile 10 distilled water and resuspended in 0.5 ml of sterile distilled water. The 16S 11 ribosomal DNA in each sample was PCR-amplified using Ready-To-Go PCR 12
Beads (Pharmacia Biotech, Piscataway, NJ). The bacterial primer 27f, 5'-AGA 13 GTT TGA TCM TGG CTC AG-3' (Lane, 1991) and the universal primer 1392r, 14 5'-ACG GGC GGT GTG TRC-3' (Lane, 1991) were used at a concentration of 15 0.8 µM. For each sample, 2 µg of DNA, was added directly to a PCR reaction 16 tube. The reaction mixtures were heated for 5 min at 94 °C, which lysed the cells. 17
This lysate was used as a source of DNA without further purification. The 18 denaturation, elongation, and annealing conditions were 1 min at 94 °C, 2 minutes 19 at 72 °C and 1 min at 61 °C. The PCR products were purified by electrophoresis 20 on a 0.8% agarose gel and eluted from the gel with a using Prep-A-Gene DNA 21
Purification System (Biorad, Hercules). The amplified DNA was then ligated 22 using T4 ligase into vector pCR 2.0 (Invitrogen, Carlsbad) using the vendor's 23 Felsenstein, 1993) . Evolutionary distances were calculated 9 using the Jukes-Cantor formula, and the Neighbor Joining algorithm was used 10 to construct the phylogenetic trees. Bootstrap analysis was performed with 11 100 replicates. in a natural spring. This result suggests that this group may be more widelydistributed than previously known. The four other clones sequenced from the 1 libraries were not related to the Thiothrix group and were less than 85% similar to 2 each other. Presumably, they represent heterotrophic bacteria associated with 3 these biofilms. The Thiothrix species was abundant enough in both mats to be 4 detected in the Tx and PL clone libraries after sequencing only 3 clones. 5
Moreover, this result is consistent with the previous observation that Thiothrix 6 spp. comprised 18% w/w of the biofilm in the Palatka municipal water storage 7 tanks (Brigmon et al., 1997). Previous work at these two sites indicated 8 morphological and immunological similarity of the biofilms at these two sites 9
(Brigmon et al.,1995). The water chemistry of the groundwater analyzed in the 10 field at sampling time were quite similar. For Orange Spring and Palatka the 11 groundwater constituents were to determined to be respectively 1 and 1.5 ppm 12 sulfide, 2 and 5 % dissolved oxygen, and 7.2 and 7.3 pH. These conditions are 13 conducive to growth of Thiothrix spp. 14 Knowledge of the microbial ecology in these aquifers and associated 15 biofilms is limited. By increasing our understanding of the geomicrobial ecology 16 of these environments, valuable information will be gained on our aquatic 17 resources. This is important to document as anthropogenic pressure on these 18 aquifers increases. Molecular procedures were applied here successfully to 19 identify Thiothrix spp. in biofilms in two distinct ecosystems. These Thiothrix 20 
Thiothrix I ( AF127020)
Cycloclasticus pugetii (U12624)
Cycloclasticus oligotrophus (AF148215)
